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Abstract. Solid observational evidences indicate a strong dependence of the galaxy 
formation and evolution on the environment. In order to study in particular the inter- 
action between the intracluster medium and the evolution of cluster galaxies, we have 
created a large database of clusters of galaxies based on the largest available X-ray 
and optical surveys: the ROSAT All Sky Survey (RASS), and the Sloan Digital Sky 
Survey (SDSS). We analyzed the correlation between the total optical and the X-ray 
cluster luminosity. The resulting correlation of Lx and L op shows a logarithmic slope 
of 0.6, a value close to the self-similar correlation. We analysed also the cluster mass 
to light ratio, by finding a significant dependence of M/L on the cluster mass with a 
logarithmic slope ranging from 0.27 in the i and r bands to 0.22 in the z band. 



1 The RASS-SDSS galaxy cluster catalog. 

For a detailed comparison of the appearance of cluster of galaxies in X-ray and in 
the optical, we have compiled a large database of X-ray and optical properties of 
a sample of clusters based on the largest available X-ray and optical surveys: the 
ROSAT All Sky Survey (RASS) and the Sloan Digital Sky Survey (SDSS). The 
X-ray-selected galaxy clusters of this RASS-SDSS catalog cover a wide range of 
masses, from groups of 10 12 5 M Q to massive clusters of 10 15 M in the redshift 
range from 0.002 to 0.45. The RASS-SDSS sample comprises 114 clusters. For 
each system we have uniformly determined the X-ray and optical properties . 
For a subsample of 53 clusters we also compiled the temperature and the iron 
abundance from the literature. 



1.1 Correlating X-ray and optical cluster properties 

The cluster optical luminosity is calculated, after statistical background subtrac- 
tion, as the sum of all the galaxies within the N magnitude bins. A tight relation 
exists between L op and Lx- In the log(Lx)-log(L op ) plane, the L op — Lx relation 
is a line with slope 0.44±0.03 and with a scatter of 0.3. 

Given the Lx — M relation of Reiprich & Bhoringer 2001 and our new Lx — 
L op relation , also the mass should increase faster than L op . To check this, we 
used the subsample of clusters with temperature, and with the M — T relation of 
Finoguenov et al. 2001 we estimated the mass and analysed the M — L and the 
M/L ~ M relations (M and L op are calculated both within rsoo). M/L shows a 
clear dependence on the cluster mass with a slope from 0.27 in the i and r bands 
to 0.22 in the z band. 
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Fig. 1. A tight relation exists between Lx and L op (left panel). The right panel shows 
the cluster M/L as a function of the M 5 oo mass. The mass is estimated from the tem- 
perature with the M 5 oo — Ticm relation of Finoguenov et al. 2001. The mass increases 
faster than the optical luminosity as predicted by our new L op — Lx relation. As a con- 
sequence of the M500 — L op relation, the M/L ratio is clearly an increasing function of 
the cluster mass. This is in agreement with the prediction based on our new Lx — L op 
relation. 
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